DATE: 09/07/2000 
RAW SEQUENCE LISTING 835 TIME: 14:23:22 

PATENT APPLICATION: US/Oy/* 



3 <110> APPLICANT, Heinrichs, Jon 

4 Johnson, Leslie S. 

5 Koenig, Scott „ ,„„_ -, n a Fragments for 
t <120 > ^O^TION: P— ca P«*.i- Hoaologs 



q vaccines „cQoni-402 

A <130> FII* r" M xON NW= US/09/645,835 
n <140> CURRENT APPLICA1J-U" onn n-08-25 / 
i 4 < <i 4 4X> «>« "s. 60/150,750 / 

i 6 v s prior es 1 * »«< n rr 08 ~ 25 

1 7 9 ^ f> NUMBER Or SM ID «*: 6 
21 <170> SOFTWARE: Patentln ver. 

23 <210> SEQ ID NO: 1 

24 <211> LENGTH: 2478 

25 <212> TYPE: DBA occus pyogenes 

^213> ORGANISM: Strepuu^ ^.^tratatt 60 

It < <400> SEQUENCE : 1 tatcggctca gttgctgcta "ttactagc ££c«tat ^ 

29 gtgaagaaaa catatggtta "tcggct | a caaaggacaa tcaa , ^ 

30 ggaagttacc aacttggtaa 9««*^ J * cc cctaaaa caaacaaaac 9"gg 24Q 

31 tatattgatg atagcaaagg "agg oagatcg tag "aaaattac ttatgatgcg 300 

32 atcagtgctg aagaaggcat ttttaC aatg S^ag^cc ^cagacgtt 360 

33 tatgtgacct cacatggtga ccat cotaat tacc 9ttttaaaca tqtttacctc 420 

34 attattagtg aagagttgtt £*££ tt aaagt caatg tgt 

35 atcaatgaaa tcttagacgg " a ao caaacaac aaattgctg « 540 

36 aagccaggta 9caagogxaa aaaca 9 tfcag tggcccatct g 

37 aaaggaacta aagaagctaa agc aaaaaga caaggacgct atactacag « ^ 56 o 

38 gaagttgcgg ca 9 tca *££ cattgatgat ttaggagatg a 72 0 

39 atttttagtc cgacagatat catt , 9 ttgtctccaa gtgagctagc 5 ^ 780 

40 aatcactatc attatattcc t t gcta gaccgt otgattaccg a 840 

41 gcctactgga gtcaaaaaca ^cgagg a „ tgacgcctaa ««gg 900 

42 gocccagccc caggtcgtag 9aaagcco tc ctaggccaaa tgatg g ^ 

43 ggtcatcagc cagataacgg ^99ctatc acct ttaaggaact "tag iQ20 
I! caaaacaaac accaaagaga tgagttt 9 gaag atgggttgat t«tg ^ 
4 5 ctacaccgtc ttgatttgaa ^accg tatgtggt gc ctcatggaga ^ 1140 

46 actcaagtga toaaatcaa. cgcttttggg gaaatggaat tagcagatcg f ^fj^ 1200 

47 attatcccaa gaagtcagtt t gat cactoaa aaccatcaga 126 0 

48 ggccaaaotg aggacgatga «cagg« * cttacggaa aaggcttaga tggt 1320 

49 acacatacct ttcttggtca "gcatc tcca ttcattcagt l38p 

50 tatgatacga gtgatgctta tgtttt g cactatatag gatttggaga ac g i440 
fl ggagttacag ctaa»cacgg * gtg aaagcaaaa g £caa,£ga tg^g ^ 

52 tatgagttgg atgaggtcgc a aaac cactct "9*" actat 1560 

s qsssa :r.s s rs - sss s sss 

i HSS SE5S SS5S s=ss «« 



it 
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DATE: 09/07/2000 
TIME: 14:23:22 



Output ■ " " ^ 

ntattcatg gttgacgcgc 
tpat . t tqatcatatc catgtcgttc ^ ggatatatgg 

58 tcgtttgtta tccctcatat ^ f caa caccccg "gttcgtcc W a&ft 

59 gatcagattg ^acaatcaa gt y y gtca ttccaa at ^^ ca aaa agcccta 

60 tctaagccag Mcatgaaga 9«agg cattct tg aagaagttca ggcc 

61 cgtgctggta tgccaaactg £ c ta tattttcg tggcagttca 

62 gcagaaggtc 9ttttgca agatggctcc tttagcatcc caag J tcaagagtta 

63 aaa gaaactt ttgta yy tgatct atcc caagctgagt gg aaa gcaacag 

64 ttgagaacca ttaataaatc g gat acggata ccc agaaa aagaa 

S £S S isss ssK s ; SETS 

a jsss s s s ssss ssss: «~« 

69 gaaggtgtcc aatt "^aa 

70 caacaaataa acccttaa 

73 <210> SEQ ID NO: 2 

74 <211> LENGTH: 82 5 

75 <212> TYP ^ iT ^ T strept ococcus pyogenes 

76 <213> ORGANISM: Streps 

6 8 <400> SEQUENCE : 2 e Qly s Val Ala Ala He Leu 

79 Val Lys Lys Thr Tyr Gly lQ ^ ^ Ser 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2478 



-5 ~ :; 2 ~ - - - - - ,u " i - " s " 

" "* :: ;, i «. ... - - « « - ?, - t 

85 Ala Thr Lys Asp ^ 40 la Giu 

Rfi 35 u tvs Thr Met Asp Gin He ^ 

11 Ala Lys Ala Pro Lys Thr Asn Lys ^ 

89 ?° Tle Ser Ala Olu Gin He Val Val Lys He 80 

91 Giu Gly He Ser Ala Ph e Tyr Asn Gly Lys Val 

92 65 , Asp His Tyr His Phe Tyr 

K "* 1 7, 1 - - - »° - - s - - 
s "° *" ; Ji ... - ->« - - s - " T " 

100 Tyr Arg Phe Lys ^ ^ Qly Ser 

101 I I val Asn Gly Asn Tyr Tyr Val Tyr Leu . 

103 val He Lys Val 135 "° lu Gln V al Ala 

1° 4 130 » a „ Tie Arg Thr Lys Gin Gin lie Ma Giu ^ 

106 Lys Arg Lys Asn He Arg ^5 

107 145 _ , c _ lu Aia Lys Giu Lys Gly Leu Ala Gin 

109 Lys Gly Thr Lys Giu 170 ^ Gly 

110 , . nu Giu Val Ala Ala Val Asn Giu Ala Ly 

112 Leu Ser Lys Giu „ ^ Ue Ile 

113 „. . Thr Thr Asp Asp Gly Tyr He Phe Ser 

115 Arg Tyr Thr Tnr v 2Q0 His 

116 ,so Leu Gly Asp Ala Tyr Leu Val Pro Hrs Gly 

118 asp ASP Leu G y o ^ ^ Ala 

l » Tyr ne Pro Lys Lys SP Leu 
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125 

127 Arg 
128 

130 Asp 
131 

133 Tyr 
134 

136 Gin 

137 305 
139 Leu 
140 

142 He 
143 

145 Val 
146 

148 Pro 
149 

151 Asp 

152 385 
154 Thr 
155 

157 Asp 
158 

160 Ser 
161 

163 His 
164 

166 Glu 

167 465 
169 Ala 
170 

172 Lys 
173 

17 5 Met 
176 

178 Leu 
179 

181 Lys 

182 545 
184 Ala 
185 

187 Asp 
188 

190 Val 
191 

193 Val 
194 

196 His 

197 625 



Pro Thr 

Val Thr 
275 
His Pro 
290 

Arg Asp 

His Arg 

Phe Glu 

pro His 
355 
Leu Glu 
370 

Asp Asp 

His Thr 

Gly Lys 

lie His 
435 
Phe His 
450 

Val Ala 

Ala Leu 

Lys Val 

pro Lys 
515 
Thr Gin 
530 

His Tyr 

Val Asp 

Thr Gly 

pro Tyr 
595 
Met Gin 
610 

Glu Glu 



DATE: 09/07/2000 

££•■2.: KSSSSSSw---- 

,„ I" „ - « « S « - "' K J Z 

260 r, Gin III His Gin Pro Asp Asn Gly Gly 

pro Asn Pro Gly Gin Giy m 285 

280 Gln ft Sn L ys His 

Phe Lvs HI Lys Thr Pne Lys Glu Leu Leu Asp Gin 

31 ftsp 6ly Leu 

Tl . c Tvr Arg His vai ^-l" 
Leu Asp Leu Lys Tyr a y 33b 

325 _ ^ Asn Ala Phe Gly Tyr Val 

pro Thr Gin Val He Lys Ser Asn ^ 
3" „ r His le He Pro Arg Ser Gin Leu Ser 

Gly ASP His Tyr ex. 363 ^ 

Ac^o Arg Tyr Leu Ala Giy ^ 
Met Glu Leu Ala Asp Arg y 3g0 

375 c. pr As p Lys Glu Val 

^ cpt ASP His Ser Lys Pro Ser Asp y 
Ser Gly Ser Asp «x ^ 

390 , _ re , la Tvr Gly Lys Gly Leu 

Phe Leu Gly His Arg He Lys Ala Ty 

405 acn III Tyr val Phe Ser Lys Glu 

Pro Tyr Asp Thr Ser Asp T ^ r 430 

425 T „ ui<= Glv Asp 

420 Gly val Thr Ala Lys His Gly 

c er val Asp Lys Ser Giy v* ^ 

it° nu Leu Glu Gin Tyr Glu Leu Asp 
Tyr He Gly Phe Gly Glu Leu ^ 

455 Asp Glu Leu Ala 

xr*i tvs Ala Lys Gly Gin Ala asp 
Asn Trp Val Lys Aia 4?5 

470 T fi rm Lvs Pro Leu Phe Asp Thr 

AS p Gin Glu Gin Gly Lys Glu Lys ^ 

485 u w iH Gly Lys val Gly Tyr Met 

Ser Arg Lys Val Thr Lys Asp Gly 51Q 
5 "° \ asp Tyr Phe Tyr Ala Arg asp Gin Leu Asp 
Asp Gly Lys SP ^ 525 ^ ^ ^ 

He Ala Phe Ala Glu Gin ox ^ 

535 m u nv lie Glu Pro Arg Leu 

Aen Tle val Asp Thr Gly He ^ 560 
Arq Tyr Asp lie vax r 

550 . u-. Ala Gly Asn Ala Thr Tyr 

val Ser Ser Leu Pro Met His Ala Gly 5?5 

yi prQ |™ lLe ASP His He His Val 
Ser Ser Phe Val He Pro His 59Q 
580 III GLn He Ala Thr He Lys Tyr 

Ser Trp Leu Thr Arg Asp Gin ne 

600 lie Trp Ser Lys Pro Gly 

His pro Glu val Arg Pro Asp He 

615 , Thr Pro Leu Asp Lys 

ser Gly Ser Val He Pro Asn Val 
630 
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DATE: 09/07/2000 
14:23:23 



TIME: 



Ser Ala 
pro Asp 



,i rw Met Pro Asn Trp Gin He He His 

199 Arq Ma GI y Met 650 

200 Glu sly Arg Phe Ma Thr 

202 Gin Lys Ala Leu Ma Glu ^ 

203 o n Ara Asp Val Leu Ala Lys Glu Thr 

205 Phe Asp Pro Arg Asp v ^ 

206 IV q P r lie Pro Arg Ala Asp Gly Ser 
208 Gly Ser Phe Ser He ^ 

S! - K ~ Asp Leu Ser Gin Ala Glu Trp Gin 
& I°eu Ala Lys Lys Asn Ala Gly Asp Ala Thr As P 

»5 , rln Ala asp Lys Ser Asn Glu Asn 

217 Glu Lys Gin Gin Ala asp ?45 

218 t« Ill Glu Glu Lys Glu Ser Asp As P 

220 Ala Ser Lys Glu faiu « 76Q 

221 MD W Gly Leu Asp Arg Ma Thr Leu Glu 

223 Pro Asp Tyr tJ-jr ?75 

224 770 , Tle As p Pro Lys Tyr 
°M6 Leu Ma Gin Lys Ala Asn He Asp ^ 

227 785 „ i rm Phe Tyr Asn Lys Asn Gly Glu 
229 Glu Gly val Gin Phe ly 810 

»° 2 Ue Lys Thr Leu Gin Gin He Asn Pro 

236 <210> SEQ ID NO: 3 

237 <2H> LENGTH : 2379 

238 <212> mj=» strep tococcus pyogenes 

239 <213> ORGANISM, btrei"- 

241 <400> SEQUENCE: 3 t ttagtt ggtctattgt 

242 atgaaaacga aaaaagttat tat * t atcccatta 

243 atagcttgtc aatcacgagg t aaaaa aagca 

244 ggaatgacgt "aacaaaat ta ^ ca gatgatgg gt 

245 aaaggtgtgg c 999tgtcga t gttgttgacc 

246 aaaatcttat caaaaacaga ttt gaatacc 

247 attttttatg ccgatttaaa ggg 9 gctagtca ag 

248 ttagctaagc cagotgttgc tc g g gatattg tgg 

249 cctcatcacc "tatgaatt t attt tgaagt 

250 acggttcgcc acgatgatca ° ttgccacaaa 

251 caggcacaag aggcttgcat ttcccaacct 

252 gctacagcta atggtattcc agg * agt attttag 
25 5 2 3 "ggtcaaggta «f f ^cgtcag ggtggctggg 

254 catcctattt cttttgcgga gaa acccatc 

255 gatcccgcta aaaaagcaga £ * tatttggcag 

256 cgtgaaaagg aat ^aag aacac aagac ggtaaacttg 

257 tcaactatta ^tgtgga £° | at at tgaaatcg 

258 gaccacgcac ^attgat 9 aaacataagg 

259 catgctattg *9C«gcccg 9 gatat cgttc 

III Sttcfcft atgat9aaa9 



phe Val 
685 
Ser Leu 
700 

Gin Ala 
Thr Asp 
Gin Gin 



Phe He 
765 

Asp His 
780 

Leu He 
Leu Val 



Glu Glu Val 
655 

Gly Tyr He 
670 

Trp Lys A S P 
Arg Thr He 

Gin Glu Leu 
720 

Lys Pro Lys 

735 
Pro Ser Glu 
750 

Asp Ser Leu 



He Asn Gin 

Phe Gin Pro 
800 

Thr Tyr Asp 
815 



tatcatctca 
aaacgaaaca 
aaaagacaaa 
ttattttaac 
atgatggtca 
ttattccaaa 
ggacttctaa 
ctgaagatgc 
caagcttatc 
ccagtagcct 
cagatggttt 
tggaccacga 
cacatgtggc 
agacaccaga 

aaaaattggg 
gtttggaata 

gaaaagacat 
ttggaatgga 
gcactcacga 
aatggttagc 



gttgactttg 60 
atcacgtaag 120 
caagactcac 180 
caaagactca 240 
ttcgcatttt 300 
aggagcaagt 360 
agtagcagat 420 
tttaggctac 480 
aggtcagaca 540 
tgtttcaaca 600 
tcaatttaac 660 
tggtcactta 720 
agatcaatac 780 
gctatctgaa 840 
gattgatcca 900 
ccctcaccat 960 
tccagatcca 1020 
taccttgcgt 1080 
tqctccaacc 1140 
aacggttatc 1200 
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Output Set. 

. _4- ^ aaaaaCLL 



DATE : 09/07/2000 
TIME: 14:23:23 



^aaaatcct ttgcaacgta 

262 aaacttgact -r ttta oa ecaaW-^ 

263 aaaaat tgaaacagtt 9ttaatg.c. aaaacafjg 

it rrs ^g 

ofifi ttcttgagca aataraa 3rcaa atctc aaattcci^y 

SSEK1SSS SSi S52SS 

f 69 caglttacag atttaagccc tg«tc caagcacc ca 
f 7 0 agaaatgctg 'tgttgactt agca ^ tt9 aaaaatt 

271 aatgatacca agg«tctca tt gaaggtattg 

,,2 tctattaacc gtgcgcaatt g tcgcttgtgc 
273 agagtagaag "gaaggtaa ccaa ttgacttctc 
,74 cttactttct tggatgtgac agg aa ccaattaa 

bss: ss£? t su- 

gg£S S C a g ^ J— 

'Hggtc rtfcS gcacagagac 
fsi faSfag ctaaagatga gcaaaaccat gc 
284 <210> SBQ ID "0. * 
295 <211> LENGTH-. 792 

$ ^> SS-lS! Streptococcus pyogenes 

- <r ^ - - vai iie 116 Leu v - y 

f 9 ri ; ^ Ala Cys Gin Ser Arg Gly 

ll\ Gin Leu Thr Leu lie Aia * 25 

293 Gin 2Q Thr 

294 mU Tv _ Gln ser Arg Lys (*J-Y 
oafi lie Lys Thr Lys o 

296 ue lijf Thr 



aaggactttc 
atatctcacc 
tgactgatta 
acaatctcaa 

ctgataatgg 
tattgagtaa 
aattgcacat 
tgacggttgt 
aattagaaac 
atcctaatct 
aagcaagtag 
ttaaagacaa 
tagaaggtgt 
caaatgtcaa 
atatctcatt 
acttcccagc 
ctatggctac 
ataatcatac 
acgaccatga 



actgttaccc 1260 
tgttttgcaa 1320 
tagatttttg 1380 
agatattagt 1440 
tattgaagat 1500 
caataagatt 1560 
tg ataataat 1620 
tgatttatca 1680 
gttaatggtc 1740 
atctagccta 1800 

gcaagggtca 1920 
taataatttt 1980 
cctatctaaa 2040 

ggtttacgaa 2160 
taaggcgaaa 2220 
ctatgaagat 2280 
acatgaggat 2340 



- ^ 7l Lys Ser Lys Lys £ Mn Lys Thr 

29 9 pro He Lys Lys ber ^ 

300 rl val asp Phe Pro Thr As P Asp Gly P* 

302 Gly val asp ?0 

303 lie Leu ser Lys Thr Asp Gin Gly lie 

305 Lys lie Le 35 ^ s 

306 phe Ile Phe Tyr Ala asp 
mft His Ser His Pne x05 

308 100 ^ Q(vr Leu Ala Lys 

3 3 °U Tyr Leu He Pro Lys Gly Ala « 

312 Ha ii. Ser Gin Gly «« Ser Lys Val Ma 

314 Arg Ala Ala ber 

315 G f u Phe M. «o Ala Asp Xle Val Ma GX« 

317 Tyr Glu Phe 150 

318 li* val Arg His Asp asp His Phe H« Tyr 
320 Thr val Arg 

- ser Gly Gin Thr Gin Ala Gin Ala Lys 

324 



Leu Leu Leu 

Asn Gly Thr 
30 

S er Asn Lys 
45 

His Lys Gly 

60 

Leu Thr Lys 



Val Asp His 



Gly Ser Pro 
110 

Pro Ala Val 

125 
Asp Pro His 
140 

As p Ala Leu 

Leu Lys Ser 

Ala Thr Arg 
190 



Ser Ser 
15 

Tyr Pro 

He Lys 

Val Ala 

Asp Ser 
80 

Asp G1Y 

95 
Phe Glu 



Ala Gin 

His His 

Gly Tyr 
160 
Ser Leu 
175 

Leu Pro 



• 
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DATE: 09/07/2000 
VERIFICATION SUMMARY e35 TIME: 14:23:24 

PATENT APPLICATION: \JS/U»/°* 

^ +. . a -\ qt>3 6homo .app 
oTputSet; K;xCHr3N0 9 07 2 000M645835.rav 

L: 14 M:271 C: Current Filing 



